Abstract. Ferrocement works demand cement mortars of good workability and high strength. Reduction in water-
INTRODUCTION
Superplasticizers, like many other types of admixtures are introduced in mortar/concrete to perform special functions; consequently they are frequently described according to their functional properties. Superplasticizers have been classified as High Range Water Reducing admixtures (HRWRA) to distinguish them from other categories of less effective chemical admixtures that initially served to decrease the water content of mortars/concretes. The ASTM [1] has classified Class F admixtures as High range water reducing ones, while Class G are classified as water reducers and retarders. Superplasticizers find special applications in mortar mixes where water-cement ratio is strictly controlled to achieve impervious mortars and at the same time desired workability. Such impervious mortars are required for ferrocement works. Ferrocement is a form of thin reinforced concrete where finely divided wire meshes are distributed spatially in the mortar matrix [2, 3, 4] . The selection of constituent materials e.g. cement, aggregate, mixing and placing of mortars should be carefully executed. The performance of the mortars depends on the chemical composition of cement, the nature of the aggregate and water-cement ratio. A void free mortar with low permeability is most desirable in ferrocement applications. The use of chemical and mineral admixtures reduce the water content and increase the strength and durability [5] . Ferrocement technology normally uses cement rich mortars.
The recommendations of various concrete codes around the world specify the use of limited water for getting mortars of structural grade. The combined use of mineral admixtures and super plasticizers resulted in synergistic effects and gives a range of modifications enabling durable mortars to be used in a variety of conditions [6, 7, 8 ]. An attempt is made in this study to use a superplasticizer in mortars for ferrocement works. The optimum dosage of superplasticizer was fixed on the basis of workability and it was concluded from the study that a replacement of cement with 10% silica fume coupled with the optimum dosage of superplasticizer improved both the workability and strength characteristics.
EXPERIMENTAL PROGRAMME
Three mortar mixes 1:1/0.34, 1:1.15/0.35 and 1:1.2/0.37 were selected from a systematic and series of experiments conducted using different grades of cement (43,53 and slag cement) and for different mix proportions. From the previous studies conducted by the authors [9, 10, 11] on High Performance Mortars, an optimum dosage of 10% silica fume by weight of cement was found to give improved strength and durability. For each of these three mixes, mortar cubes of standard size were cast and tested for compressive strength at the end of 3, 7 and 28 days. The optimum dosage of superplasticizer to be added in silica fume mortar was obtained by studying the flow characteristics of silica fume mortar as per BIS: 5512 [12] .
Materials
Cement Three grades of cement ie: C43, C53 and slag cement were used. They conformed to IS:12269, IS:8112 and IS:455 respectively with specific gravities 2.88,3.16 and 3.161 [13, 14, 15] .
Sand Locally available river sand confirming to IS:650 [16] and passing through IS:120 sieve with a Fineness modulus of 2.4 and a specific gravity of 2.44 was used.
Water Potable water was used for mixing and curing purpose. Silica fume The mineral admixture was obtained from a local Ferro Alloys Industry and had a specific gravity of 1.84.
Superplasticizer Sulphonated Naphthalene Formaldehyde condensate (SNF) was used for the present study. Its specific gravity was 1.18 at 25°C and had a good compatibility, with Portland and Slag cements. Different dosages of Superplasticizer were used for finding the flow values of the mixes.
Casting
Standard mortar cubes were cast for determining the compressive strength. The cast specimens were demoulded at the end of 24±2 hours and kept in water for the required number of days for curing.
Testing
The cured specimens were tested using Tinius Olsen Testing machine of capacity 1810 KN for determining the compressive strength.
INTERPRETATION AND DISCUSSION OF TEST RESULTS

Compressive Strength and Flow of Silica Fume Mortars
Replacement of cement with 10% silica fume improved the compressive strength of all the three mortar mixes using the three grades of cement. However, there was a noticeable decrease in the flow. Further the slag cement led to a significant increase in the compressive strength and a reduction in flow as compared to the 43 and 53 grade cements. Table 1 presents the details of these values obtained from the investigation. It is evident from the table that the addition of silica fume showed a gain in strength with age. An increase in the compressive strength of mortar was also obtained with a higher grade of cement. However, use of higher grade cements led to a decrease in the flow. Addition of an optimum dosage of superplasticizer to such a mix was, therefore, necessary to increase the flow of the mortar to be used for ferrocement works. 
Optimizing dose of Superplasticizer
Maintaining the optimum dosage of silica fume at 10%, the variation in the dosages of superplasticizers (0.2, 0.4, 0.6, 0.8 and 1.0 % by weight of cement) was studied on flow for all the three mixes and all the three grades of cement. The results are shown in Table- 2. From the table it is evident that the optimum dosages of superplastizer in the mix may be kept at 0.6%.
Compressive Strength of Superplasticized Silica fume mortars
The addition of optimum dosage of superplasticizer(0.6%) resulted in flow greater than 100% (Table 2) . Table 3 shows the strength results of the superplasticized silica fume mortars. From the table it is clear that the use of slag cement, silica fume and optimum superplasticizer content resulted in an increased compressive strength and good workability. A maximum compressive strength of 81 MPa and flow of 118% was noted for mix 1:1/0.34. Hence high strength and high flowability mortar mixes for use in ferrocement applications can be developed and these mortars are High Performance Mortars. 
CONCLUSIONS
The following conclusions can be drawn from the compressive strength and flow studies on mortar mixes using silica fume and a SNF superplasticizer.
1) A 10% replacement of cement by silica fume appears to increase the compressive strength at all ages compared to a control mix, for all the three mixes and all the three grades of cement. There is also a significant gain in strength with age upto 28 days. 2) The large surface area of silica fume requires the use of an increased amount of superplasticizer to maintain consistency and flow of mortar as compared to the control mixes. 3) Higher grades of cement resulted in a drop in the flow values for all the mixes. The use of Sulphonated Naphthalene Formaldehyde (SNF) condensate as superplastizer improved the flow above 100%, which is desirable for ferrocement works. 4) For a constant cement/silica fume ratio, the performance characteristics improved for lower aggregate /cement ratio, for all the three grades of cement and was more so for slag cement. 5) The 7 to 28 days compressive strength ratio increased with the addition of silica fume, leading to a later gain in strength. 6) High performance mortars can be obtained by modifying the conventional mortars by reducing the water-binder ratio and adding mineral and chemical admixtures.
